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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the casting unshaped refractories suitable for 

using it for lining of a melting metal vessel about unshaped refractories. 

[0002] 

[Description of the Prior Art] Extension, elevated-temperature tapping, etc. of the residence time in the 
melting metal vessel of molten steel in the production process are indispensable, and the operating 
condition of a melting metal vessel (molten steel pan) tends to become still crueller as the demand to 
high-class steel increases in recent years. 

[0003] Moreover, about construction of refractories lining, in connection with lack of the skilled 
craftsman who performs brick construction, laborsaving is called for so that the burden at the time of 
construction can be mitigated. 

[0004] And the efforts for for slushing into refractories lining and applying construction in order to 
attain laborsaving of construction under such a situation are made. 

[0005] By the way, in casting construction, a crack and exfoliation of a construction object may become 
a problem. And in order to control a crack and exfoliation of this construction object, the unshaped 
refractories (casting unshaped refractories) which used nature chemical bond material of a silicic acid, 
such as a silica sol, are proposed (JP,4-20870,B). These casting refractories have the large reinforcement 
after mainly processing alumina cement in an intermediate-temperature region (before or after about 900 
degrees C) compared with what was used, and there are little the crack and exfoliation accompanying 
degradation by the side of the tooth back at the time of use, and they have the description that durability 
is high. 

[0006] However, since nature chemical bond material of a silicic acid, such as a silica sol easily gelled 
by fluctuation of pH, is being used for these casting refractories, the gelation time (setting time) is 
changed by fluctuation of pH resulting from change of the elution volume of the ion from the fireproof ^ 
constituent by change of temperature, the change in the elution volume of the ion by dispersion in a 
refractories raw material, etc. 

[0007] Therefore, it is very difficult to control the gelation time at the time of construcUon (setting 
time), and the trouble of causing trouble is in the construction at the time of performing local 
construction, and there is a trouble of originating in changing the gelation time (setting time) sharply 
further, and causing ununiformity-ization of a construction object. 

[0008] This invention aims at offering the casting unshaped refractories [ it is possible to control the 
gelation time (setting time), and ] which it excels in the workability in local construction, and can 
acquire a uniform construction object in spite of solving the above-mentioned trouble and using nature 
chemical bond material of a silicic acid, such as a silica sol. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, an artificer etc. from 
the standpoint which controls fluctuation of the gelation time (setting time) by fluctuation of pH 
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resulting from the elution of the ion from a fireproof constituent Paying attention to a solution system 
with buffer action, investigation and examination are performed about the combination of various acids 
and the salt of those. Polyacrylic acid and its salt independently Or it knew that fluctuation of the 
gelation time (setting time) by fluctuation of pH resulting from the elution of the ion from a fireproof 
constituent could be controlled effectively by combining and using it. Furthermore, when polyacrylic 
acid and its salt were used being independent or having combined them, distribution of pulverized coal 
was promoted and it knew that the effectiveness of improving a fluidity would be acquired. 
[0010] The artificer etc. performed experiment and examination further based on these knowledge, and 
completed this invention. 

[001 1] That is, the casting unshaped refractories of this invention are characterized by having converted 
nature chemical bond material of a silicic acid, such as a silica sol, amine silicate, and ethyl silicate, into 
Si02, and adding the 0.05 - 5.0 weight section, and polyacrylic acid and/or its salt 0.001 - the 1 .0 weight 
sections to the fireproof constituent 1 00 weight section. 

[0012] In the casting unshaped refractories of this invention, what carried out desiccation disintegration 
of the silica system colloidal solution or it is used as nature chemical bond material of a silicic acid. 
Although a silica sol, amine silicate, ethyl silicate, etc. are mentioned, specifically, it is also possible to 
use other matter further. 

[0013] and the thing to which the nature chemical bond material of a silicic acid carried out desiccation 
disintegration of the silica system colloidal solution or it - also when using any, it is required to convert 
into Si02 and to add in the range of the 0.05 - 5.0 weight section to the fireproof constituent 100 weight 
section. When sufficient reinforcement cannot be obtained when the addition of the nature chemical 
bond material of a silicic acid is under the 0.05 weight section, and the 5.0 weight sections are exceeded, 
since it becomes the crack of a lifting and a construction object, and the cause of exfoliation, this 
depends fault sintering on it not being desirable. 

[0014] Next, the polyacrylic acid added to the casting unshaped refractories of this invention and its salt 

are explained. Polyacrylic acid is matter which has structure as shown in ** 1, and it is desirable in the 

casting unshaped refractories of this invention that molecular weight uses 10000 or less thing. 

[0015] 

[Formula 1] 
~<CH2-CH>-„ 

COOH 

[0016] Moreover, as a sah of polyacrylic acid, various salts, such as sodium salt, potassium salt, and 
ammonium salt, can be used. 

[0017] And as for these polyacrylic acid and its salt, it is desirable to be independent, or to combine and 
to add in the range of the 0.001 - 1.0 weight section to the refractories 100 weight section. When buffer 
action is inadequate, the gelation time (setting time) of nature chemical bond material of a silicic acid, 
such as a silica sol by fluctuation of pH, cannot be controlled, when the addition of polyacrylic acid 
and/or its sah is under the 0.001 weight section, and the 1.0 weight sections are exceeded, the porosity 
of a construction object becomes large, and corrosion resistance falls and depends this on it not being 
desirable. 

[0018] Moreover, in the casting unshaped refractories of this invention, it is possible for there to be no 
constraint special to the fireproof constituent which can be used, and not to ask an oxide and a non- 
oxide, but to use various fireproof constituents. This is because the gelation time (setting time) of nature 
chemical bond material of a silicic acid, such as a silica sol, can be adjusted according to the elution 
volume of the ion from each fireproof constituent used by adjusting the addition of polyacrylic acid 
and/or its salt within the limits of this invention. 
[0019] 

[Example] Below, the example of this invention is shown with the example of a comparison, and the 
place by which it is characterized [ that ] is explained to it in more detail. 

[0020] The salt of a fireproof constituent, the nature chemical bond material of a silicic acid (this 
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example silica sol), polyacrylic acid, and polyacrylic acid was blended, and the casting unshaped 
refractories concerning the example of this invention were prepared so that it might become a rate as 
shown in Table 1 . 
[0021] 
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[0022] Moreover, for the comparison, a fireproof constituent and the nature chemical bond material of a 
silicic acid (silica sol) were blended, and the casting unshaped refractories (example of a comparison) 
which do not contain the salt of polyacrylic acid and polyacrylic acid were prepared so that it might 
become a rate as shown in Table 2. 
[0023] 
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the casting unshaped refractories of the example of these tables 1 and 2, and the example of a 
comparison. 

[0025] In addition, in examples 1-3 and the examples 1-3 of a comparison, in order to investigate the 
behavior of the gelation time (setting time) when fluctuating pH to an acidity side, 1 convention solution 
of a hydrochloric acid is added. 

[0026] Moreover, in examples 4-6 and the examples 4-6 of a comparison, in order to investigate the 
behavior of the gelation time (setting time) when fluctuating pH to an alkalinity side, 1 convention 
solution of a sodium hydroxide is added. 

[0027] The gelation time (setting time) measured about the refractories of the example under the above- 
mentioned monograph affair and the example of a comparison is shown in Table 1 and 2. 
[0028] In the sample of examples 1-6, the gelation time (setting time) is almost fixed irrespective of 
addition of an acidic solution and an alkaline solution, and Table 1 shows not being influenced [ most ] 
by pH of fluctuation. 

[0029] On the other hand, in the sample of the examples 1-6 of a comparison, it turns out that the 
addition of an acidic solution and an alkali solution follows on increasing, the gelation time (setting 
time) is short remarkably, and it is influenced by pH of fluctuation. 

[0030] Thus, although the gelation time (setting time) has hardly received effect in fluctuation of pH 
about the refractories of an example, this means change of the ion elution volume accompanying change 
of temperature, and that it is hard to be influenced of increase and decrease by the ion elution volume by 
dispersion in a refractories raw material. In addition, although not shown especially in the table 1, when 
temperature was changed, or also when dispersion in a refractories raw material is permitted, it is 
checked that the gelation time (setting time) is almost fixed. 

[0031] In addition, although the above-mentioned example explained the case where both poly aery lie 
acid and its sodium salt were added, it is possible also by adding only either to acquire the same 
effectiveness. 

[0032] In addition, it is not limited to the above-mentioned example and the casting unshaped 
refractories of this invention can give various change within the limits of the summary of invention 
about the class of nature chemical bond material of a silicic acid, the addition of an addition, polyacrylic 
acid, and/or sodium polyacrylate, etc. 
[0033] 

[Effect of the Invenfion] As mentioned above, to the fireproof constituent 100 weight section, the 
casting unshaped refractories of this invention converted the nature chemical bond material of a silicic 
acid into Si02, and have added the 0.05 - 5.0 weight section, and polyacrylic acid and/or its sah 0.001 - 
the 1 .0 weight sections. While being able to control a crack and exfoliation of a construction object by 
addition of the nature chemical bond material of a silicic acid, fluctuation of the gelation time (setting 
time) of the nature chemical bond material of a silicic acid resulting from change of the ion elution 
volume accompanying a temperature change, the change in the ion elution volume accompanying 
dispersion in a refractories raw material, etc. can be controlled by addition of polyacrylic acid and/or its 
salt. 

[0034] Therefore, the setting time is controlled and desirable working life is secured, while becoming 
possible to raise the workability at the time of construction, it excels in homogeneity, and it becomes 
possible to acquire little good construction object of a crack or exfoliation. 



[Translation done.] 
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